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ABSTRACT 

S o l a r  a c t i v i t y  from 1970 t o  1 9 7 2  and t h e  d u r a t i o n  of 
s o l a r  f l a r e s  have been  examined t o  e v a l u a t e  t h e  m e r i t s  o f  a n  
e a r l y ,  decoup led .  50" i n c l i n a t i o n  ATM m i s s i o n  l a s t i n g  28 d a y s  
or l e s s .  

1. 

2 .  

3. 

4. 

5 .  

I t - i s  shown t h a t  

S o l a r  a c t i v i t y  d e c r e a s e s  by a f a c t o r  o f  abou t  
two between l a t e  1970 and e a r l y  1972.  

The p r o b a b i l i t y  o f  o b s e r v i n g  a solar f l a r e  d u r i n g  
t h e  few days o f  1 0 0 %  v iewing  t i m e  a v a i l a b l e  a t  
50" i n c l i n a t i o n  i s  p r s b a b l y  l ess  t h a n  0 . 5 .  

I n  a 50" o r b i t  t h e  White L i g h t  Coronograph exper iment  
may be s e r i o u s l y  degraded  for a t  l e a s t  one week d u r i n g  
t h e  t i m e  chosen  for "optimum" v iewing ,  s i n c e  t h e  sun  
t h e n  remains  v e r y  c l o s e  t o  t h e  e a r t h ' s  h o r i z o n .  

The most a c t i v e  p a r t  of  a s o l a r  f l a r e  o c c u r s  i n  a 
t i m e  short compared t o  t h e  56-minute s u n l i t  t i m e  
a v a i l a b l e  on a normal 2 5 0  n.m. o r b i t  of' low 
i n c l i n a t i o n .  

S i n c e  a c t i v i t y  changes a r e  small  f o r  t h i s  p e r i o d ,  
t h e  most i m p o r t a n t  f a c t o r  i n  s u c c e s s f u l  f l a r e  
o b s e r v a t i o n s  from t h e  ATM i s  t o t a l  i n t e g r a t e d  view- 
i n g  t i m e .  For 28 days a t  50" i n c l i n a t i o n  t h e  
i n c r e a s e  i n  t ime  i s  a b o u t  1 0 %  o v e r  28.5".  The 
o n l y  way t o  i n c r e a s e  v i ewing  t i m e  s i g n i f i c a n t l y  
i s  t o  i n c r e a s e  mis s ion  d u r a t i o n  or go t o  i n c l i n a -  
t i o n s  n e a r  6 6 . 5 " .  For a g i v e n  i n c l i n a t i o n ,  a 
56-day m i s s i o n  i n  e a r l y  1 9 7 2  i s  comparable ,  
s c i e n t i f i c a l l y ,  t o  a 28-day m i s s i o n  i n  l a t e  1 9 7 0 .  
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I .  I N T R O D U C T I O N  

T h i s  memo d i s c u s s e s  t h e  p o s s i b l e  impact  on t h e  
ATM s c i e n t i f i c  expe r imen t s  of a n  e a r l y ,  decoupled  l a u n c h  a t  50° 
i n c l i n a t i o n *  as compared w i t h  t h e  b a s e l i n e  S-IV-B workshop m u l t i -  
d i s c i p l i n e  f a c i l i t y .  The meri ts  o f  an  o r b i t  w i t h  i n c l i n a t i o n  
h i g h e r  t h a n  50° are  mentioned here  on ly  b r i e f l y  and w i l l  b e  d i s -  
c u s s e d  i n  a l a t e r  memorandum. The s c i e n t i f i c  a s p e c t s  addressed 
are  

A .  t h e  impor t ance  of s o l a r  f l a r e  a c t i v i t y  t o  t h e  f i v e  
ATM e x p e r i m e n t s ,  

B. t h e  o b s e r v a t i o n a l  c h a r a c t e r i s t i c s  of s o l a r  f l a r e s ,  
and 

C .  t h e  p r o b a b i l i t y  of o b s e r v a t i o n  of  a s o l a r  f l a r e .  

F i n a l l y  t h e  i n t e r p l a y  w i t h  m i s s i o n  p a r a m e t e r s  i s  d i s -  
c u s s e d  and t h e  r e s u l t s  summarized. 

11. THE IMPORTANCE OF SOLAR ACTIVITY TO THE ATM EXPERIMENTS 

A .  The  AS&E Imaging X-ray Telescope '  (S-054) expe r imen t  
was o r i g i n a l l y  o r i e n t e d  p r i m a r i l y  toward f l a r e  obse rva -  
t i o n s ,  and hence depended g r e a t l y  on f l a r e s  f o r  s c i e n -  
t i f i c  r e t u r n .  I t  i s  o u r  u n d e r s t a n d i n g  t h a t  t h i s  
expe r imen t  has b e e n  r e d i r e c t e d  t o  depend l e s s  upon 
f l a r e s .  

B.  The GSFC Dual X-ray  T e l e s c o p e  2 (S-056) expe r imen t  
depends upon t h e  sun b e i n g  a c t i v e .  F l a r e  o b s e r v a t i o n s  
are i m p o r t a n t ,  b u t  t h e r e  w i l l  b e  a good s c i e n t i f i c  
r e t u r n  even w i t h  no f l a r e  o b s e r v a t i o n s .  T h i s  e x p e r i -  
ment would b e n e f i t  g r e a t l y  i f  t h e  m i s s i o n  d u r a t i o n  
were i n  e x c e s s  of one s o l a r  r o t a t i o n  ( a b o u t  2 7  d a y s ) .  

*50" i n c l i n a t i o n  was c o n s i d e r e d  h e r e  as t h e  maximum 
a c h i e v a b l e  w i t h o u t  yaw s t e e r i n g  on l aunch  from Cape Kennedy. 
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C. The two UV expe r imen t s  (S-055, H a r ~ a r d ; ~  S-053, NRL 4 ) 
are  g e a r e d  toward f l a r e  o b s e r v a t i o n s  i n  t h e  i n s t r u m e n t  
design,  b u t  much good s c i e n t i f i c  r e t u r n  i s  g u a r a n t e e d  
even  w i t h o u t  h i g h  solar  a c t i v i t y .  

D. The White L i g h t  Coronograph' (S-052)  expe r imen t  w i l l  
b e  o f  h i g h  s c i e n t i f i c  v a l u e  d u r i n g  any p a r t  o f  t h e  
s o l a r  c y c l e .  F l a r e  a c t i v i t y  would b e  a s c i e n t i f i c  
bonus.  It a l s o  s h o u l d  b e  p o i n t e d  o u t  i n  r e f e r e n c e  t o  
t h e  l a t e r  d i s c u s s i o n  t h a t  t h i s  expe r imen t  depends on 
s e e i n g  t h e  s o l a r  co rona  o u t  t o  s i x  s o l a r  r a d i i  ( i . e .  
t o  1.5' f rom t h e  s u n ' s  l i m b ) .  

I n  summary, a l l  t h e  e x p e r i m e n t s  would p r o f i t  g r e a t l y  
f rom f l a r e  a c t i v i t y ,  b u t  would y i e l d  good s c i e n t i f i c  
r e s u l t s  even  wi thou t  f l a r e s .  The  i n d i v i d u a l  p r i n c i p a l  
i n v e s t i g a t o r s  a r e  be ing  q u e r i e d  r e g a r d i n g  t h e i r  e v a l u a -  
t i o n  o f  t h e  impor tance  o f  f l a r e  a c t i v i t y  t o  t h e i r  
e x p e r i m e n t s .  T h e i r  i n p u t  i s  v e r y  i m p o r t a n t  t o  t h i s  
mat te r .  

111. OBSERVATIONAL CHARACTERISTICS OF SOLAR FLARES 

A .  F i g u r e  1 shows, s c h e m a t i c a l l y ,  a s o l a r  f l a r e .  6 F l a r e s  
show s u c h  a wide d i s p e r s i o n  o f  p r o p e r t i e s  t h a t  i t  i s  
d i f f i c u l t  t o  d e s c r i b e  a " t y p i c a l "  f l a r e .  

Tab le  I .  7 9 8  
B.  T o t a l  d u r a t i o n  of f l a r e s ,  by c l a s s ,  a re  summarized i n  

The t a b u l a r  e n t r i e s  a r e  

1. t h e  mean v a l u e  based  on t h e  I G Y  1957 maximum, 

2 .  t h e  mode v a l u e  for t h e  same maximum, 

3. 

4. obse rved  r anges  i n  d u r a t i o n .  

R i s e  t i m e  o f  f l a r e s ,  by c l a s s ,  7 y 8  i s  l i k e w i s e  summarized 
i n  T a b l e  I .  The r i s e  and p e a k i n g  o f  a f l a r e  i s  t h e  t i m e  
when a l l  t h e  e x c i t i n g  p h y s i c a l  p r o c e s s e s  a re  t a k i n g  p l a c e .  
The e x p o n e n t i a l - l i k e  decay  back t o  t h e  " s t e a d y  s t a t e "  i s  
i n t e r e s t i n g ,  b u t  n o t  as c r u c i a l  t o  t h e  u n d e r s t a n d i n g  o f  
t h e  f l a r e  p r o c e s s .  

a mean v a l u e  e x t r a c t e d  from v a r i o u s  pre-IGY 
s o u r c e s ,  and 

C .  

D .  To summarize t h i s  s e c t i o n ,  n o t i c e  t h a t  t h e  t o t a l  d u r a t i o n  
of a f l a r e  i s  roughly  comparable  t o  t h e  s u n l i t  t i m e  i n  
commonly used  o r b i t s  o f  2 5 0  t o  300 n.m. a t  low i n c l i n a -  
t i o n  - abou t  56 m i n u t e s .  It  i s  t h u s  p o s s i b l e ,  b u t  
u n l i k e l y ,  t o  obse rve  one  f l a r e  i n  i t s  e n t i r e t y  f rom such  
o r b i t s .  On t h e  o t h e r  hand ,  t h e  p h y s i c a l l y  most i m p o r t a n t  
p o r t i o n  o f  a f l a r e ,  t h e  r i s e ,  i s  r e l a t i v e l y  s h o r t  compared 
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t o  56 m i n u t e s .  I t  i s  t h u s  h i g h l y  l i k e l y  t h a t  t h e  e n t i r e  
r i s e  o f  a f l a r e  can  b e  s e e n  f rom a t y p i c a l  low e a r t h  
o r b i t .  I f  a f l a r e  o c c u r s  a t  a l l  d u r i n g  t h i s  56-minute  
p e r i o d  t h e n  t h e r e  i s  a 0 . 6 0  p r o b a b i l i t y  o f  o b s e r v i n g  a l l  
o f  i t s  r i s e  (assuming 14-minute  r i s e  t i m e ) .  Thus i f  t h e  
p r o b a b i l i t y  o f  o b s e r v a t i o n  (see be low)  i s  . 5 ,  t h e  p r o b a -  
b i l i t y  o f  s e e i n g  t h e  e n t i r e  r i s e  i s  . 3 .  

I V .  PROBABILITY OF OBSERVATION OF A SOLAR FLARE 

A .  The q u e s t i o n  i s  c o n v e n i e n t l y  b r o k e n  i n t o  t h e  q u e s t i o n  o f  

1. 

2 .  t h e  p r o b a b i l i t y  o f  o b s e r v i n g  one or more f l a r e s  

3.  t h e  p r o b a b i l i t y  o f  o b s e r v i n g  one or more f l a r e s  i n  

The p r o b a b i l i t y  of one or more f l a r e s  o c c u r r i n g  anywhere 
on t h e  s u n  i s  dependen t  upon t h e  Z u r i c h  (or Wolf)  s u n s p o t  
number - a n  e x t r a p o l a t e d  coun t  of t h e  t o t a l  number o f  
s p o t s  on t h e  e n t i r e  s o l a r  s u r f a c e  on a g i v e n  d a y .  The 
e x p e c t e d  number o f  f l a r e s  p e r  day ( o f  Class 1 or g r e a t e r )  
i s  1 / 2 5  of  t h e  s u n s p o t  number;' however ,  t h e  s p r e a d  i s  
a b o u t  +70%. O f  t h e s e  f l a r e s  a b o u t  19 -25% a re  Class 2, 

and 1-32 Class 3 .  8 
t h e  s o l a r  c y c l e .  The mean maximum i s  1 0 3  s p o t s ,  b u t  t h e  
r a n g e  o f  maxima i s  from 4 9  t o  1 9 3 .  lo F i g u r e  2 shows t h e  
f l a r e  r a t e  p r e d i c t e d  f o r  t h i s  s o l a r  c y c l e ,  i n c l u d i n g  t h e  
+2a v a r i a t i o n s  i n  t h e  p r e d i c t e d  s u n s p o t  number.  The 
+70% s p r e a d  i n  t h e  c o r r e l a t i o n  be tween f l a r e  a c t i v i t y  
and  s u n s p o t  number would b roaden  t h e  r a n g e  o f  p o s s i b l e  
v a r i a t i o n  e v e n  more.  N o t i c e  t h a t  t h e  d r o p  i n  p r e d i c t e d  
a c t i v i t y  f rom l a t e  1 9 7 0  to e a r l y  1 9 7 2  i s  a b o u t  a f a c t o r  
o f  two. 

t h e  p r o b a b i l i t y  o f  a f l a r e  o c c u r r i n g  anywhere on 
t h e  s u n  p e r  u n i t  t i m e ,  

w i t h  1 0 0 %  o b s e r v i n g  t i m e ,  and  

a n  o r b i t  s u b j e c t  t o  s o l a r  o c c u l t a t i o n  by t h e  e a r t h .  

B .  

- 
The s u n s p o t  number i s  c o r r e l a t e d  w i t h  

- 
- 

The c u r r e n t  e v i d e n c e  i s  t h a t  f l a r e s  o c c u r  randomly i n  
t i m e ,  a l t h o u g h  s p a t i a l l y  t h e y  a re  n o r m a l l y  a s s o c i a t e d  
w i t h  l a r g e  s u n s p o t  g r o u p s .  F i g u r e  3 shows f l a r e  prob-  
a b i l i t i e s ,  based  on t h e  P o i s s o n  f o r m u l a ,  f o r  a g i v e n  
t i m e  i n t e r v a l  and v a r i o u s  p o s s i b l e  f l a r e  r a t e s .  The 
lower  c u r v e  ( 0 . 2  f l a r e  i n  2-1/2 d a y s )  i s  an o p t i m i s t i c  
estimate f o r  Class 3 f l a r e s  i n  1 9 7 1 .  The o t h e r  t h r e e  
s o l i d  c u r v e s  r e p r e s e n t  p o s s i b l e  v a l u e s  f o r  Class 2 f l a r e s .  
The dashed  c u r v e  r e p r e s e n t s  a r e a s o n a b l e  v a l u e  f o r  Class 1 
f l a r e s  ( 8  i n  2-1/2 d a y s ) .  T h i s  f i g u r e  h a s  t h r e e  t i m e  
s c a l e s .  The lower  s c a l e ,  a l o n g  w i t h  t h e  " P r o b a b i l i t y  o f  
Occurrence"  s c a l e ,  g i v e s  t h e  p r o b a b i l i t y  o f  o c c u r r e n c e  o f  
one o r  more f l a r e s  on t h e  e n t i r e  s u n  i n  t h e  s p e c i f i e d  
t i m e  i n t e r v a l ,  f o r  t h e  f l a r e  r a t e s  shown. 
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C .  The p r o b a b i l i t y  of  o b s e r v i n g  one or ni\?re f l a r e s  
unde r  1 0 0 %  o b s e r v i n g  t i m e  i s  shown b;( t h e  
" T o t a l  Observ ing  T i m e "  and " P r o b a b i l i t y  o f  
D e t e c t i o n "  s c a l e s .  The n e c e s s a r y  Lime i n t e r v a l  
t o  a r r i v e  a t  a g i v e n  p r o b a b i l i t y  l e v e l  i s  d o u b l e d ,  
s i n c e  o n l y  h a l f  of t h e  s u n  i s  v i s i b l e  a t  one t i m e .  

D. The p r o b a b i l i t y  of  o b s e r v i n g  one o r  more f l a r e s  
i n  a n  o r b i t  s u b j e c t  t o  s o l a r ,  o c c u l t a t i o n  b y  t h e  
e a r t h  40% of t h e  t i m e  ( t y p i c a l  f o r  250 1 i . m .  o r b i t )  
i s  shown by t h e  "Ac tua l  Miss ion  Days"  and "Prob- 
a b i l i t y  of  D e t e c t i o n "  s c a l e s .  We s e e  t h a t  i n  
f o u r t e e n  m i s s i o n  days  w e  have  abou t  a n  80% chance  
o f  one or more Class 2 f l a r e s  i n  e a r l y  ' 7 2 .  Un les s  t h e  
m i s s i o n  i s  a t  l e a s t  56 d a y s ,  t h e r e  i s  l i t t l e  chance  o f  
s e e i n g  a Class 3 f l a r e .  I n  t h i s  p a r t  of t h e  1GY 
maximum (3-4 y e a r s  p a s t  maximum), which was more 
a c t i v e  t h a n  t h e  p r e s e n t  one ,  Class 3 f l a r e s  

o c c u r r e d  a t  a r a t e  of  a b o u t  11 p e r  yea r .  '* 
i s  e v i d e n c e  t h a t  Class 3 f l a r e s  may n o t  o c c u r  a t  
a l l  below a c e r t a i n  l e v e l  o f  s o l a r  a c t i v i t y .  

To c o n s i d e r  t h e  p r o b a b i l i t y  of  o b s e r v i n g  one o r  
more f l a r e s  d u r i n g  t h e  u n o c c u l t e d  v i e w i n g  p e r i o d  
of  one or more d a y s ,  such  as c o u l d  be a c h i e v e d  b y  
a 50' i n c l i n a t i o n  o r b i t ,  w e  r e t u r n  t o  t h e  " T o t a l  
Observ ing  Time'!  s c a l e .  I n  one d a y  of u n o c c u l t e d  
o b s e r v i n g  t h e  p r o b a b i l i t y  of  s e e i n g  one  o r  more 
f l a r e s  i s  on t h e  o r d e r  of 0 . 1  t o  0 . 2 5 .  T h i s  i s  a 
v e r y  s e n s i t i v e  p o r t i o n  of  t h e  p r o b a b i l i t y  c u r v e ,  
s o  a n  i n c r e a s e  t o  f o u r  u n o c c u l t e d  days  r a i s e s  th? 
p r o b a b i l i t y  t o  v a l u e s  between 0 . 5 5  t o  0 . 9 0 .  
R e c a l l  f rom F i g u r e  2 t h a t  t h e  most l i k e l y  f l a r e  
r a t e  i n  e a r l y  1972 i s  n e a r  1 p e r  2 1 / 2  d a y s ,  so 
t h a t  t h e  a p p l i c a b l e  p r o b a b i l i t i e s  above a r e  t h e  
lower  v a l u e s ,  namely 0 . 1  i n  one day and 0 .55  i n  
f o u r  d a y s .  A t  t h e  end of 1 9 7 0 ,  t h e  a p p l i c a b l e  
p r o b a b i l i t i e s  a r e  0 . 2 5  i n  one day and 0 . 8  i n  
f o u r  d a y s .  I f  t h e  i n c l i n a t i o n  were h i g h e r ,  neai'  
6 5 O ,  t h e  1 0 0 %  o b s e r v i n g  p e r i o d  would b e  l o n g  
enough t o  y i e l d  a r e a s o n a b l e  p r o b a b i l i t y  of  f l a r P  
o b s e r v a t i o n .  

There  

E .  
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V. INTERPLAY WITH MISSION PARAMETERS 

A .  High Versus  Low I n c l i n a t i o n  

By o r i e n t i n g  t h e  p o l e  o f  t h e  ATM o r b i t  i n  t h e  g e n e r a l  
d i r e c t i o n  o f  t h e  sun  n e a r  t h e  summer o r  w i n t e r  s o l s t i c e ,  
when t h e  sun  i s  a t  i t s  maximum d i s t a n c e  above or below 
t h e  e q u a t o r  ( 2 3 . 5 " ) ,  s u n l i t  t i m e  i n  t h e  o r b i t  can  be  
i n c r e a s e d .  For a n  o r b i t a l  i n c l i n a t i o n  n e a r  66.5O 
(90-23.5O), t h e  s u n l i t  t ime i s  1 0 0 %  f o r  many d a y s ,  as 
t h e  o r b i t  g r a d u a l l y  p r e c e s s e s .  Wi th in  a b o u t  + 1 7 O  of 
6 6 . 5 O ,  t h e r e  i s  100% s u n l i t  t i m e  f o r  a few days. We 
c o n s i d e r  here  t h e  m e r i t  o f  a 50' i n c l i n a t i o n  o r b i t  which 
i s  j u s t  i n  t h e  regime where t h e r e  i s  some u n o c c u l t e d  
1 0 0 %  s u n l i t  t i m e .  

1. I n  a 50' o r b i t ,  t h e  a d d i t i o n a l  u n o c c u l t e d  v i ewing  
t i m e  i s  o f  m a r g i n a l  s c i e n t i f i c  g a i n  f o r  f l a r e  
o b s e r v a t i o n s  for t h e  f o l l o w i n g  r e a s o n s .  

( a )  The 1 0 0 %  u n o c c u l t e d  v i ewing  t ime i s  s o  s h o r t  
( a  few d a y s )  t h a t  t h e  p r o b a b i l i t y  o f  v i ewing  
a f l a r e  i n  t h i s  t i m e  i s  low. However, we a r e  
d e a l i n g  w i t h  s t e e p  s l o p e s  on t h e  p r o b a b i l i t y  
c u r v e ,  and a small v a r i a t i o n  i n  t h e  u n o c c u l t e d  
p e r i o d  or i n  p r e d i c t e d  f l a r e  r a t e  can  s i g n i f i -  
c a n t l y  a l t e r  t h e  p r o b a b i l i t i e s .  

The p h y s i c a l l y  most i n t e r e s t i n g  p o r t i o n  o f  a 
f l a r e  occur s  i n  a t i m e  i n t e r v a l  s h o r t  compared 
t o  a nominal 56-minute s u n l i t  t i m e .  

( b )  

2 .  I n  a 50° o r b i t ,  t a i l o r e d  t o  y i e l d  a maximum i n t e r v a l  
of  unoccu l t ed  v i ewing ,  t h e  sun i s  v e r y  c l o s e  to t h e  
e a r t h ' s  h o r i z o n  d u r i n g  t h e  u n o c c u l t e d  p e r i o d ,  obscu r -  
i n g  abou t  ha l f  o f  t h e  c o r o n a .  The sun  i s  n e v e r  more 
t h a n  7' f rom t h e  e a r t h ' s  h o r i z o n  f o r  f i v e  days  on 
e i t h e r  s i d e  o f  t h e  u n o c c u l t e d  p e r i o d ,  and e s s e n t i a l l y  
sk ims  t h e  e a r t h ' s  h o r i z o n  d u r i n g  t h e  u n o c c u l t e d  p e r i o d .  
Thus t h e  coronograph expe r imen t  would b e  d e g r a d e d ,  and  
maybe even i n o p e r a b l e ,  f o r  a t  l e a s t  one week d u r i n g  
t h e  v e r y  t ime  chosen f o r  "optimun?" s o l a r  v i ewing .  
I f  t h e  i n c l i n a t i o n  were h i g h e r ,  i . e . ,  more t h a n  a b o u t  
55-60°, t h e  sun  would no l o n g e r  remain  too c l o s e  t o  
t h e  e a r t h ' s  h o r i z o n .  

B.  "Ea r ly"  Versus "Late"  Miss ion  ( 4 Q  ' 7 0  to 1Q ' 7 1  Versus  
4Q ' 7 1  t o  1Q '72 

The p r e d i c t e d  r a t e  of d e c r e a s e  o f  f l a r e  a c t i v i t y  d u r i n g  
t h i s  i n t e r v a l  i s  about  a f a c t o r  o f  two. 
m i s s i o n ,  t h i s  r educes  t h e  p r o b a b i l i t y  o f  o b s e r v i n g  one 

I n  a 14-day 
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or more Class 2 flares from about 0.95 to 0.8. Since 
the statistics on Class 3 flares are so uncertain, it 
is difficult t o  assess the impact on the probability 
of observation. During the same portion of the IGY, 
Class 3 flare occurrence only dropped from 12 per year 
to 10 per year. 12 

C. Long Versus Short Mission 

Obviously the longer the mission the greater is 
probability of flare observation. 
seek the product of long integrated sunlit time times 
solar activity. Solar viewing time increases directly 
as mission duration, but only slightly with inclina- 
tion. If an llearlyl' mission provides total sun view- 
ing time of 1/2 that of a "late" mission, then the two 
missions are roughly comparable scientifically, since 
the sun is about twice as active in late 1970 as in 
early 1972. 

the 
More exactly, we 

VI. SUMMARY 

A. It is scientifically highly desirable to observe solar 
flares of Class 2 or greater on the ATM mission, but 
it is not absolutely necessary. 

There is questionable scientific gain in an orbit 
inclined at 50" over an orbit inclined near 2 8 . 5 O .  
Of special note is 

B .  

1. the probability of flare occurrence in a couple of 
unocculted days is very sensitive to the flare rate 
and the exact unocculted period. 
abilities may be from 0.1 to 0.9, 

2. the White Light Coronograph experiment is degraded 
for at least one week of the 50" mission, and 

3. for inclinations higher than 50° the mission 
becomes more attractive. 

The range in prob- 

C. In the time period from late 1970 to early 1972, pre- 
dicted solar activity falls off by a factor of two. 
The important factor is flare rate times mission dura- 
tion, so lengthening the mission could compensate for 
decreased activity. 

1015-DBW-caw 
Attachments 

References 
Table I 
Figures 1-3 

D. B. Wood 
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